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INSTALLING A COOLING JACKET AROUND 
A STATOR OF AN ELECTRIC MOTOR OR 

GENERATOR 

REALIZING DIRECT CONTACT OF THE 
INNER SURFACE OF THE COOLING 

JACKET WITH THE OUTER DIAMETER 
OF THE STATOR IRON STACK 

REALIZING DIRECT CONTACT OF THE 
INNER SURFACE OF THE COOLING 

JACKET WITH POTTING MATERIAL THAT 
FILLS THE SPACE BETWEEN THE 

COOLING JACKET AND THE END TURNS 
OF THE STATOR WINDING 

AXIALLY PASSING A COOLING LIQUID 
THROUGH A FIRST OPENING INTO THE 
PASSAGEWAY OF THE COOLING JACKET 

LETTING THE COOLING LIQUID AXIALLY 
FLOW THROUGH THE PASSAGEWAY 

ALONG BOTH SIDES OF THE 
CIRCUII/IFERENCE OF THE COOLING JACKET 

DRAWING HEAT FROM THE IRON STACK, 
THE WINDING, AND THE END TURNS OF 
THE WINDING OF THE STATOR WITH THE 

COOLING LIQUID 

AXIALLY PASSING THE HEATED COOLING 
LIQUID THROUGH A SECOND OPENING 

OUT OF THE COOLING JACKET 

FIG. 6 
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ELECTRIC MOTOR COOLING JACKET 

BACKGROUND OF THE INVENTION 

The present invention generally relates to electric motors/ 
generators and electrically driven compressors and, more 
particularly, to a cooling jacket of a dry-liquid cooled electric 
motor/ generator and a method for dry liquid cooling an elec 
tric motor/ generator of an electrically driven compressor. 

Electric motors or generators typically generate a substan 
tial amount of heat during operation, especially if operated at 
high speeds. Consequently, an electric motor or generator 
needs to be cooled in order to avoid damage and to ensure 
smooth and ef?cient operation of the motor or generator. 
Since the heat transfer coe?icient for cooling using a liquid is 
generally much higher than the heat transfer coef?cient for 
air, the stator of an electric motor or generator is often cooled 
With a liquid coolant. 

During Wet liquid cooling, the stator iron stack and the 
stator Winding end turns are typically completely immersed 
in a cooling liquid, such as oil. Heat is extracted from the 
stator by conducting the heat from the stator core and Winding 
to the cooling liquid. Wet liquid cooling of the stator requires 
sealing the rotor from the space surrounding the stator and is 
limited to the use of nonconductive liquids, since the stator 
Winding end turns typically are immersed in the cooling liq 
uid as Well. 

Dry liquid cooling of the stator is often used as an alterna 
tive to Wet liquid cooling and utiliZes in many cases a cooling 
jacket that surrounds the iron stack and Winding of the stator, 
for example, US. Pat. Nos. 5,220,233, 5,923,108, 6,617,715, 
and 6,909,210. A cooling liquid, Which may be a conductive 
liquid such as Water or a Water-based cooling liquid, is typi 
cally circulated through channels Within the cooling jacket 
and heat is transferred from the stator through direct contact 
of the stator With the cooling jacket. 

Even though the application of cooling jackets for dry 
liquid cooling is Well knoWn in the art, prior art cooling 
jackets often have high manufacturing costs, require exten 
sive and complex sealing arrangements, often are not leak 
proof, and may not distribute the cooling liquid evenlyi 
causing hot spots on the stator core. US. Pat. No. 6,900,561, 
for example, discloses a cooling jacket Where the cooling 
liquid enters the cooling jacket axially in an inclined plane 
and exits the cooling jacket radially from an inclined plane, 
Which may cause pressure losses in the liquid cooling loop. In 
other prior art cooling jackets, for example, US. Pat. Nos. 
5,220,233 and 3,567,975, the cooling liquid travels in helical 
channels and enters/ exits these channels radially, Which may 
lead to even higher pressure losses and uneven distribution of 
the cooling liquid. 
Many prior art cooling jackets, for example, US. Pat. Nos. 

6,900,561 and 6,617,715, utiliZe “o”-rings to seal the inner 
and outer pieces of the cooling jackets. Such “o”-rings may 
not be leak proof and pressure tight and may shoW Wear over 
long periods of operation, Which may lead to high mainte 
nance or repair costs. 

Other prior art cooling jackets, for example, US. Pat. No. 
5,923,108 may be manufactured form cast iron and, there 
fore, may be too heavy for aerospace applications. Further 
more, cooling jackets manufactured from iron-based materi 
als may be prone to corrosion. Corrosion products that may 
build-up Within the cooling jacket over time may cause deg 
radation of the heat transfer capability of the cooling jacket. 
As can be seen, there is a need for a cooling jacket that is 

leak proof and pressure tight, that minimiZes pressure losses 
in the liquid cooling loop, and that has a reduced susceptibil 
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2 
ity to corrosion. Furthermore, there is a need for a cooling 
jacket that may be manufactured at a loWer cost and that may 
be easier to assemble and to integrate into electrically driven 
machines than prior art cooling jackets. Still further, there is 
a need for a method for dry liquid cooling an electric motor or 
generator, Which has a higher cooling e?iciency than prior art 
dry liquid cooling methods and is also applicable in the aero 
space industry. 

SUMMARY OF THE INVENTION 

In one aspect of the present invention, a cooling jacket 
comprises a cylindrical inner sleeve, a cylindrical outer 
sleeve, and a passageWay. The outer sleeve coaxially sur 
rounds the inner sleeve forrning a circular space betWeen the 
outer sleeve and the inner sleeve. The passageWay extends 
Within the circular space betWeen the outer sleeve and the 
inner sleeve and is a continuous Winding path that extends 
axially back and forth along the circumference of the inner 
sleeve. 

In another aspect of the present invention, a cooling jacket 
of a dry-liquid cooled electric motor or generator comprises a 
cylindrical inner sleeve extending longitudinally along an 
axis, a cylindrical outer sleeve, a ?rst and a second Weld joint, 
a plurality of ?ns that form a passageWay, a ?rst opening and 
a second opening, a cylindrical bearing housing, and a stator 
stop. The inner sleeve forms a cylindrical holloW space, and 
the holloW space receives a stator of the electric motor or 
generator. The outer sleeve coaxially surrounds the inner 
sleeve forming a circular space betWeen the outer sleeve and 
the inner sleeve. The ?rst and the second Weld joint perma 
nently attach the outer sleeve to the inner sleeve and hermeti 
cally seal the circular space betWeen the outer sleeve and the 
inner sleeve. The passageWay is a continuous Winding path 
that extends axially back and forth along the circumference of 
the inner sleeve Within the circular space betWeen the outer 
sleeve and the inner sleeve. The ?rst and second opening are 
positioned across from each other, provide access to the cir 
cular space betWeen the inner sleeve and the outer sleeve, and 
are in ?uid connection With the passageWay. The bearing 
housing is integrated into the inner sleeve and is axially 
placed Within the holloW space formed by the inner sleeve and 
receives a bearing of the electric motor or generator. The 
stator stop is an axially extending area of the inner surface of 
the inner sleeve that has a smaller diameter that adjacent areas 
and contacts an end of a stator of the electric motor or gen 
erator. 

In a further aspect of the present invention, a method for dry 
liquid cooling an electric motor or generator comprises the 
steps of: axially passing a cooling liquid from a back end of a 
cooling jacket through a ?rst opening into a passageWay of 
the cooling jacket, letting the cooling liquid ?oW axially back 
and forth through the passageWay along both sides of the 
circumference of an inner surface of the cooling jacket, and 
axially passing the cooling liquid out of the passageWay of the 
cooling jacket through a second opening positioned at the 
back end and across from the ?rst opening. 

These and other features, aspects and advantages of the 
present invention Will become better understood With refer 
ence to the folloWing draWings, description and claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective cut-aWay vieW of an electric motor 
cooling jacket according to an embodiment of the present 
invention; 
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FIG. 2 is a rear vieW of an electric motor cooling jacket 
according to an embodiment of the present invention; 

FIG. 3 is a cross-sectional side vieW along line 3-3 of the 
electric motor cooling jacket of FIG. 2; 

FIG. 4A is a cross-sectional front vieW of an inner sleeve of 
a cooling jacket according to an embodiment of the present 
invention; 

FIG. 4B is a spread-out top vieW of an inner sleeve of a 
cooling jacket according to an embodiment of the present 
invention; 

FIG. 5 is a schematic cross-sectional side vieW of an elec 
trically driven compressor according to an embodiment of the 
present invention; and 

FIG. 6 is a How chart representing a method for dry liquid 
cooling an electric motor according to an embodiment of the 
present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

The folloWing detailed description is of the best currently 
contemplated modes of carrying out the invention. The 
description is not to be taken in a limiting sense, but is made 
merely for the purpose of illustrating the general principles of 
the invention, since the scope of the invention is best de?ned 
by the appended claims. 

Broadly, the present invention provides a cooling jacket of 
a dry-liquid cooled electric motor or generator and a method 
for dry liquid cooling an electric motor or generator. In one 
embodiment, the present invention provides a cooling jacket 
of an electric motor or generator that is leak proof and pres 
sure tight, that has a compact design that eliminates the need 
for “o”-rings, that can be manufactured at a loW cost, and that 
may be easily assembled and integrated into an electrically 
driven machine, such as an electrically driven compressor. An 
embodiment of the present invention provides a cooling 
jacket that is suitable for, but not limited to, applications in the 
aircraft and aerospace industries, for example, in air-condi 
tioning systems. The cooling jacket and method for dry liquid 
cooling an electric motor or generator as in one embodiment 
of the present invention may be suitable, but not limited to, 
cooling a high poWer density electric motor or generator. 
Furthermore, the cooling jacket as in an embodiment of the 
present invention may be used in connection With any electric 
motor or generator that requires dry liquid cooling. 

In contrast With the prior art, Where a variety of seals and 
“o”-rings are used to seal the inner and outer parts of the 
cooling jacket, the cooling jacket as in one embodiment of the 
present invention consists of only tWo parts, an inner sleeve 
and an outer sleeve that are connected to each other by tWo 
Weld joints to form a leak proof and pressure tight cooling 
jacket. Therefore, by using the cooling jacket as in one 
embodiment of the present invention, prior art seals and “0” 
rings may be eliminated along With the risk of leakage. 

In further contrast to the prior art Where iron-based mate 
rials are used, the cooling jacket as in one embodiment of the 
present invention may be manufactured out of aluminum or 
aluminum alloys that are suitable for pressure die casting, 
investment casting, or injection molding. By using aluminum 
or aluminum alloys, the susceptibility to corrosion may be 
reduced and over time loss of heat transfer capability caused 
by corrosion products may be prevented. Also, by using alu 
minum and aluminum alloys, the cooling jacket as in one 
embodiment of the present invention may be lightWeight. 

In still further contrast to prior art cooling jackets that 
typically are machined, a casting process, such as pressure die 
casting, investment casting, or injection molding, may be 
used to manufacture the cooling jacket as in one embodiment 
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4 
of the present invention. Using a casting or molding process 
to manufacture the cooling jacket as in one embodiment of the 
present invention may alloW reducing the number of parts that 
need to be assembled to tWo, Whereas prior art cooling jackets 
often include more than tWo parts that need to be assembled. 
Furthermore, using a casting or molding process to manufac 
ture the cooling jacket instead of prior art machining may 
enable building featuresisuch as an integrated bearing hous 
ing and an integrated stop for the stator iron stackidirectly 
into the cooling jacket as in one embodiment of the present 
invention. Integration of such features may enable simple and 
easy integration of the cooling jacket as in one embodiment of 
the present invention into an electrically driven machine, such 
as a compressor. Since bearing alignments are crucial in the 
assembly of an machine, integrating installation guides and 
bearing housings into the cooling jacket as in one embodi 
ment of the present invention may also eliminate the need to 
match set housings during the installation process of the 
cooling jacket into the electrically driven machine, for 
example, a cabin air compressor of an aircraft. Consequently, 
the manufacturing and installation costs of the cooling jacket 
as in one embodiment of the present invention may be 
reduced compared to manufacturing and installation costs of 
prior art cooling jackets. 

In still further contrast to the prior art Where channels in 
Which the cooling liquid moves are often arranged radially 
and the cooling liquid travels circumferentially in the helical 
channels, the inner sleeve of the cooling jacket as in one 
embodiment of the present invention may include ?ns that 
form axially oriented passageWays in Which the cooling liq 
uid may travel circumferentially in an axial direction. When 
the cooling liquid enters and exits the cooling jacket axially 
and When the cooling liquid travels axially Within the cooling 
jacket, as in one embodiment of the present invention, then 
the pressure loss Within the liquid cooling loop may be mini 
miZed. Still further, the passageWay as in one embodiment of 
the present invention enables the cooling liquid to stay and 
travel Within the cooling jacket for a longer time, increasing 
the e?iciency of the heat transfer from the stator to the cooling 
jacket compared to prior art cooling jackets. 

Referring noW to FIG. 1, a perspective vieW of a cooling 
jacket 10 of an electric motor 40 (shoWn in FIG. 5) is illus 
trated according to an embodiment of the present invention. 
The cooling jacket 10 may also be used for cooling an electric 
generator 40. The cooling jacket 10 may extend longitudi 
nally along an axis 11 from a front end 35 to a back end 36. 
The cooling jacket 10 may include an outer sleeve 12 shoWn 
cut aWay and an inner sleeve 13. The outer sleeve 12 and the 
inner sleeve 13 may both have a cylindrical shape and may 
extend coaxially along the axis 11. The outer sleeve 12 may 
surround the inner sleeve 13 forming a circular space 19 
betWeen the outer sleeve 12 and the inner sleeve 13. 
The inner sleeve 13 may have a cylindrical outer surface 22 

that may extend axially from the front end 35 for a length 18 
(FIG. 3). A ?rst vertical Wall 331 may extend vertically at the 
front end 35 and a second vertical Wall 332 may extend 
vertically proximate to the backend 36. Walls 331 and 332 
may de?ne the length 18. The inner sleeve 13 may include a 
plurality of ?ns 14 that may extend vertically from the outer 
surface 22 (shoWn in FIG. 3) into the circular space 19 (shoWn 
in FIG. 3) along the circumference of the inner sleeve 13. The 
?ns 14 may be positioned in an interlocking-?nger arrange 
ment to form a passageWay 15. The passageWay 15 may alloW 
a cooling liquid 30 (FIGS. 4B and 5) to travel axially along the 
circumference of the inner sleeve 13. The passageWay 15 may 
be a continuous Winding path that extends axially along the 
circumference of the inner sleeve 13 Within the circular space 
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19 and that enables the cooling liquid 30 to travel axially back 
and forth over the length 18 (shown in FIG. 3) of the inner 
sleeve 13 along the circumference of the inner sleeve 13. The 
cooling liquid 30 may be a Water-based liquid coolant, for 
example, a propylene glycol Water (PGW) coolant that may 
contain about 60% propylene glycol and about 40% Water. 
At the back end 36, the inner sleeve 13 may include an end 

section 16. The end section 16 may include tWo openings 17 
positioned across from each other. Each of the openings 17 
may provide access to the space 19 (shoWn in FIG. 3) betWeen 
the outer sleeve 12 and the inner sleeve 13 and to the passage 
Way 15. Each of the openings 17 may be used as either an inlet 
or an outlet for the cooling liquid 30, Whereas alWays a ?rst 
opening 17 may function as an inlet for the cooling liquid 30 
and the other, second opening 17 may function as an outlet for 
the cooling liquid 30, concurrently. Each of the openings 17 
may be in ?uid connection With a portion 151 of the passage 
Way 15. The passageWay 15 may include tWo portions 151 
leading either to or from the openings 17 that may have a 
larger Width than the remaining portions of the passageWay 
15. 
The end section 16 may further include mounting holes 20 

and 32 that assist integration of the cooling jacket 10 into an 
electrically driven machine, such as a compressor 50 (as 
shoWn in FIG. 5). The inner sleeve 13 may further have a 
cylindrical inner surface 21 that forms a holloW space 23 for 
receiving a stator 41 of an electric motor or generator 40 
(shoWn in FIG. 5). The inner sleeve 13 may further include a 
cylindrical bearing housing 24 axially placed Within the hol 
loW space 23 proximate to the end section 16 (also shoWn in 
FIG. 3). 

The outer sleeve 12 may have a smooth cylindrical inner 
surface 25 and may be coaxially disposed around the inner 
sleeve 13. The outer sleeve 12 may ?t tight on the inner sleeve 
13 but may not completely seal the passageWays 15 and 151. 
Each, the outer sleeve 12 and the inner sleeve 13, may be 
manufactured as a single piece cast during pressure die-cast 
ing, investment casting, or injection molding. The outer 
sleeve 12 and the inner sleeve 13 may be manufactured from 
aluminum and aluminum alloys. 

Referring noW to FIG. 2, a rear vieW of the cooling jacket 
10 of the electric motor or generator 40 (shoWn in FIG. 5) is 
illustrated according to an embodiment of the present inven 
tion. ShoWn in FIG. 2 is the end section 16 including the 
openings 17, the opening 26 of the bearing housing 24, and 
the mounting holes 20 and 32. The opening 26 of the bearing 
housing may be positioned in the center 27 of the cooling 
jacket 10. The mounting holes 20 may be evenly distributed 
along the circumference of the end section 16 in close prox 
imity to the outer edge of the end section 16. Mounting holes 
20 may receive bolts 28 (FIG. 5) and mounting holes 20 and 
32 may assist the installation of the cooling jacket 10 in the 
compressor 50 (FIG. 5). A line 3-3 may vertically advance 
through the center 27 of the cooling jacket 10. As can be seen, 
the openings 17 may be centered on the line 3-3. 

Referring noW to FIG. 3, a cross-sectional side vieW along 
line 3-3 of the cooling jacket 10 of FIG. 2 is illustrated 
according to an embodiment of the present invention. FIG. 3 
is a vertical cross-section through the center of the openings 
17. The cooling jacket 10 may extend axially from a front end 
35 to a back end 36. An end section 16 may be positioned at 
the back end 36. As shoWn, each opening 17 may be in ?uid 
connection With a portion 151 of the passageWay 15. The 
bearing housing 24 may be integrated in the inner sleeve 13 in 
close proximity to the end section 16 and may extend coaxi 
ally along axis 11. The outer sleeve 12 may be coaxially 
disposed around the inner sleeve 13. TWo Weld joints 29 may 
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6 
secure the outer sleeve 12 to the inner sleeve 13 and may 
hermetically seal the circular space 19 betWeen the outer 
sleeve 12 and the inner sleeve 13. The ?rst Weld 29 joint may 
be positioned Where the outer sleeve 12 meets the end section 
16 of the inner sleeve 13 and the second Weld joint 29 may be 
positioned Where the outer sleeve 12 meets the vertical Wall 
331 that may be positioned opposite from the front end 35. By 
permanently attaching the outer sleeve 12 to the inner sleeve 
13 With tWo Weld joints 29, the cooling jacket 10 may be 
pressure tight and leak proof. 
The cylindrical inner surface 21 of the inner sleeve 13 may 

include a stator stop 31, Which may be an axially extending 
area of the inner surface that may have a smaller diameter than 
the adjacent areas. The stator stop 31 may contact an end of 
the stator 41 of the electric motor or generator 40 (FIG. 5). By 
integrating the stator stop 31 in the cooling jacket 10, the 
installation of the cooling jacket 10 on the electric motor or 
generator 40 may be simpli?ed. The inner surface 21 may 
further include an axially extending section 34 for receiving 
the iron stack 42 (FIG. 5) of an electric motor or generator 40. 
The section 34 may be positioned adjacent to the stator stop 
31 and betWeen the front end 35 and the stator stop 31 and 
may have a diameter that may be larger than the diameter of 
the stator stop 31. The diameter of the section 34 may be 
chosen such that the section 34 is in direct contact With the 
iron stack 42 (FIG. 5). 

Referring noW to FIGS. 4A and 4B, a cross-sectional front 
vieW and a spread-out top vieW of an inner sleeve 13 of a 
cooling jacket 10 is illustrated, respectively, according to an 
embodiment of the present invention. As can be seen, the ?ns 
14 may be arranged in parallel to each other. The ?ns 14 may 
extend axially in the direction of the axis 11 covering most of 
the length 18 of the inner sleeve 13. The ?ns 14 may alternate 
ending short of the Wall 331 and the Wall 332. Each tWo ?ns 
14 that are positioned next to each other may de?ne a portion 
of the passageWay 15 therebetWeen. 
The passageWay 15 may be a continuous Winding path that 

extends around the circumference of the inner sleeve 13. A 
cooling liquid 30 may axially travel along the passageWay 15 
back and forth over the entire length 18. The cooling liquid 30 
may enter the passageWay 15 at one of the opening 17 and 
may How in the direction indicated by arroWs 37 toWard the 
other opening 17. The portions 151 of the passageWay 15 
Where the cooling liquid 30 may enter or exit the passageWay 
15 may have a Width that may be Wider than the remaining 
portions of the passageWay 15. The cooling liquid 30 may 
enter the passageWay 15 though a ?rst opening 17, Which may 
extend through the Wall 332. The cooling liquid 30 may travel 
axially Within a ?rst portion 151 of the passageWay 15 
toWards the Wall 331 at the front end 35 of the cooling jacket 
10. Due to the narroWing of the passageWay 15 When leaving 
the ?rst portion 151, the How of the cooling liquid 30 may 
split and the cooling liquid 30 may travel in the passageWay 
15 to the right and to the left simultaneously. The cooling 
liquid 30 may travel simultaneously in both directions, to the 
left and to the right, along the circumference of the inner 
sleeve 13 in axial direction back and forth until it reaches the 
second portion 151 of the passageWay 15 leading to the sec 
ond opening 17. Since the cooling liquid 30 arrives at the 
second portion 151 from the left and from the right it may be 
forced to enter the second portion 151 and to travel in axially 
direction toWards the second opening 17, Which may extend 
through the Wall 332. As can be seen, the cooling liquid 30 
may enter the passageWay 15 of the cooling jacket 10 axially 
from the back end 36. The cooling liquid 30 may further exit 
the passageWay 15 of the cooling jacket 10 through the back 
end 36. Either opening 17 may be used as exit or entrance for 
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the cooling liquid 30. The How 37 of the cooling liquid 30 is 
independent from the position, such as vertical or horizontal, 
of the openings 17 and, therefore, the cooling jacket 10 may 
be suitable for applications in the aerospace industry. By 
axially traveling back and forth, the cooling liquid 30 may 
stay for a relatively long time Within the passageWay 15, 
Which may enable relatively high heat transfer e?iciency. 

Referring noW to FIG. 5, a schematic cross-sectional side 
vieW of an electrically driven compressor 50 is illustrated 
according to an embodiment of the present invention. The 
compressor 50 may include an electric motor 40, a compres 
sor housing 51, a connector housing 52, a compressor Wheel 
53, a tie rod 54, and bearings 55. The electric motor 40 may 
include a cooling jacket 10, a stator 41 having an iron stack 42 
and a Winding 46 With end turns 44, and a rotor 45. The tie rod 
54 may connect the compressor Wheel 53 With the rotor 45 of 
the motor 40. The cooling jacket 10 may be integrated in the 
assembly of the compressor 50 and may be sandWiched 
betWeen the compressor housing 51 and the connector hous 
ing 52. Bolts 28 may secure the cooling jacket 10 to the 
compressor housing 51 via mounting holes 20. The connector 
housing 52 may be connected to the cooling jacket 10 utiliZ 
ing mounting holes 32. The compressor 50 may be any type of 
electrically driven compressor, such as an air compressor, that 
uses dry liquid cooling. 

The axially extending section 34 of the inner surface 21 of 
the inner sleeve 13 may be in direct contact With the outer 
diameter of the iron stack 42 of the stator 41. The remaining 
inner surface 21 of the inner sleeve 13 may be in contact With 
a potting material 43. The potting material 43 may ?ll the 
space betWeen end turns 44 of the stator Winding 46 and the 
inner surface 21 of the inner sleeve 13 of the cooling jacket 10. 
Through indirect contact, the cooling liquid 30 axially trav 
eling in the passageWay 15 of the cooling jacket 10 in the 
direction indicated by arroWs 37 may draW heat from the 
stator 41 including the stator iron stack 42 the Winding 46, and 
the end turns 44 of the stator Winding 46. The length 18, over 
Which the cooling liquid 30 may axially travel, may cover the 
entire length of the iron stack 42 and the stator Winding 46 
including end turns 44, Which may enable a relatively high 
heat transfer e?iciency. 
As can be seen in FIG. 5, the bearing housing 24 may be 

integrated into the inner sleeve 13 of the cooling jacket 10 and 
may be siZed to receive the bearings 55, Which may be, for 
example, air-foil bearings. The bearing housing 24 may assist 
the bearing alignment during assembly of the compressor 50 
and may, therefore, eliminate the need to match set housings, 
for example, the compressor housing 51, the connector hous 
ing 52, the bearing housing 24 and a cooling housing, such as 
the cooling jacket 10. 

Referring noW to FIG. 6, a How chart representing a method 
60 for dry liquid cooling an electric motor or generator 40 is 
illustrated according to an embodiment of the present inven 
tion. The method 60 may involve a step 61 Where a cooling 
jacket 10 may be installed around a stator 41 an electric motor 
or generator 40. In a folloWing step 62, direct contact of the 
inner surface 21 of the inner sleeve 13 of the cooling jacket 10 
With the outer diameter of the iron stack 42 of the stator 41 
may be realiZed. Further realiZed may be direct contact of the 
inner surface 21 of the inner sleeve 13 of the cooling jacket 10 
With potting material 43 in a step 63. The potting material 43 
may ?ll the space betWeen the inner surface 21 of the inner 
sleeve 13 of the cooling jacket 10 and the end turns 33 of the 
Winding 46 of the stator 41. 
A step 64 may involve axially passing a cooling liquid 30 

from the back end 36 of the cooling jacket 10 through a ?rst 
opening 17 into the passageWay 15. A folloWing step 65 may 
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involve letting the cooling liquid 30 axially ?oW through the 
passageWay 15 along both sides of the circumference of the 
inner sleeve 13 of the cooling jacket 10. 

In a step 66, heat may be draWn from the iron stack 42, the 
Winding 46, and the end turns 44 of the Winding 46 With the 
cooling liquid 30. In a ?nal step 67, the noW heated cooling 
liquid 30 may axially pass through a second opening 17, 
Which may be positioned at the back end 36 of the cooling 
jacket 10 and across from the ?rst opening 17, out of the 
cooling jacket 10. By installing the cooling jacket 10 at the 
outer diameter and in direct contact With the stator 41 of an 
electric motor or generator 40 as in one embodiment of the 
present invention, the stator 41 may be kept cool and dry 
during operation of the electric motor or generator 40. 

It should be understood, of course, that the foregoing 
relates to exemplary embodiments of the invention and that 
modi?cations may be made Without departing from the spirit 
and scope of the invention as set forth in the folloWing claims. 

We claim: 
1. A cooling jacket, comprising: 
a cylindrical inner sleeve; 
a cylindrical outer sleeve, Wherein said outer sleeve coaxi 

ally surrounds said inner sleeve as a single die-cast piece 
forming a circular space betWeen said outer sleeve and 
said inner sleeve and Wherein said inner sleeve includes 
a cylindrical inner surface and a cylindrical bearing 
housing, Wherein said circular space is holloW and 
receives a stator of an electric motor or generator and 
Wherein said stator includes Windings and end turns of 
the Windings, and Wherein said bearing housing is axi 
ally placed Within said circular space; 

a passageWay extending Within said circular space betWeen 
said outer sleeve and said inner sleeve, Wherein said 
passageWay is a continuous Winding path that extends 
axially back and forth along the circumference of said 
inner sleeve; and 

a potting material disposed betWeen the end turns of the 
Windings and the cylindrical inner surface of the inner 
sleeve. 

2. The cooling jacket of claim 1, Wherein said inner sleeve 
includes a cylindrical outer surface and a plurality of ?ns, 
Wherein said ?ns extend vertically from said outer surface 
into said circular space betWeen said outer sleeve and said 
inner sleeve, and Wherein said ?ns are positioned in an inter 
locking-?nger arrangement and form said passageWay. 

3. The cooling jacket of claim 1, Wherein said outer sleeve 
is permanently attached to said inner sleeve by exactly tWo 
Weld j oints and Wherein said tWo Weld joints hermetically seal 
said circular space betWeen said outer sleeve and said inner 
sleeve. 

4. The cooling jacket of claim 1, Wherein said inner sleeve 
includes an end section, Wherein said end section includes 
tWo openings positioned across from each other, Wherein 
each of said tWo openings provides access to said circular 
space betWeen said outer sleeve and said inner sleeve and to 
said passageWay, Wherein a ?rst of said tWo openings is an 
inlet for a cooling liquid, and Wherein a second of said tWo 
openings is an outlet for said cooling liquid. 

5. The cooling jacket of claim 1, Wherein said inner sleeve 
includes an end section, Wherein said end section includes a 
plurality of mounting holes, Wherein said mounting holes 
assist integration of said cooling jacket into an electrically 
driven machine. 

6. The cooling jacket of claim 1, Wherein said outer sleeve 
includes a smooth cylindrical inner surface, and Wherein 
outer sleeve ?ts tight around said inner sleeve. 
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7. The cooling jacket of claim 1, wherein said outer sleeve 
and said inner sleeve are a single investment cast piece or 
injection molded piece. 

8. The cooling jacket of claim 1, Wherein said outer sleeve 
and said inner sleeve are manufactured out of aluminum or 
aluminum alloy. 

9. The cooling jacket of claim 1, further including a stator 
stop, Wherein said stator stop is an axially extending area of an 
inner surface of said inner sleeve that has a smaller diameter 
that adjacent areas, and Wherein said stator stop contacts an 
end of a stator of said electric motor or generator. 

10.A cooling jacket of a dry-liquid cooled electric motor or 
generator, comprising: 

a cylindrical inner sleeve extending longitudinally along an 
axis, Wherein said inner sleeve forms a cylindrical hol 
loW space, and Wherein said holloW space receives a 
stator of said electric motor or generator Wherein said 
inner sleeve includes non-axially extending portions and 
Wherein a potting material is disposed betWeen the non 
axially extending portions and the stator; 

a cylindrical outer sleeve, Wherein said outer sleeve coaxi 
ally surrounds said inner sleeve forming a circular space 
betWeen said outer sleeve and said inner sleeve; 

a ?rst and a second Weld joint, Wherein said ?rst and said 
second Weld joint permanently attach said outer sleeve 
to said inner sleeve and hermetically seal said circular 
space betWeen said outer sleeve and said inner sleeve; 

a plurality of ?ns that form a passageWay, Wherein said 
passageWay is a continuous Winding path that extends 
axially back and forth along the circumference of said 
inner sleeve Within said circular space betWeen said 
outer sleeve and said inner sleeve; 

a ?rst opening and a second opening, Wherein said ?rst and 
second opening are positioned across from each other, 
and Wherein said ?rst and second opening provide 
access to said circular space betWeen said inner sleeve 
and said outer sleeve and are in ?uid connection With 
said passageWay; 

a cylindrical bearing housing, Wherein said bearing hous 
ing is integrated into said inner sleeve and is axially 
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placed Within said holloW space formed by said inner 
sleeve, and Wherein said bearing housing receives a 
bearing of said electric motor or generator; and 

a stator stop, Wherein said stator stop is an axially extend 
ing area of said inner surface of said inner sleeve that has 
a smaller diameter that adjacent areas, and Wherein said 
stator stop contacts an end of a stator of said electric 
motor or generator. 

11. The cooling jacket of claim 10, Wherein said ?ns are 
arranged in parallel to each other, Wherein said ?ns are posi 
tioned in an interlocking-?nger arrangement, Wherein said 
?ns extend axially along and vertically from said outer sur 
face Within said circular space, Wherein each tWo ?ns de?ne 
a portion of said passageWay. 

12. The cooling jacket of claim 10, Wherein said inner 
sleeve extends from a front end to a back end, Wherein said 
inner sleeve includes an end section at said back end and a 
cylindrical outer surface, Wherein said outer surface extends 
for a length from a ?rst Wall located at said front end to a 
second Wall located proximate to said end section, and 
Wherein said ?rst and second opening are included in said end 
section. 

13. The cooling jacket of claim 12, Wherein said ?ns cov 
erer most of said length of said outer surface of said inner 
sleeve, and Wherein said ?ns alternate ending short of said 
?rst Wall and said second Wall. 

14. The cooling jacket of claim 10, Wherein said passage 
Way includes a ?rst and second portion each having a larger 
Width than the remainder of said passageWay, Wherein said 
?rst portion is in ?uid connection With said ?rst opening, and 
Wherein said second portion is in ?uid connection With said 
second opening. 

15. The cooling jacket of claim 10, Wherein said inner 
surface of said inner sleeve further includes an axially extend 
ing section, Wherein said axially extending section receives 
said stator of said electric motor or generator, and Wherein 
said axially extending section realiZes direct contact betWeen 
said cooling jacket and said stator. 

* * * * * 


